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Ajiywsy, Jrt’s have s loot si some of the summary 
diu given GoUerovcjy, for «nvo of nor-uno»m 
wc havr 32 Jung oncers imoo( 21 895 women 
versus 16/44 1M for e»-imoken or light smoker* 
tmui 56 25 461 for heavy jmoim. Tbst would 
yield ■ single df y* by the method Dr Hirsyxnu 
apparently used of 3 31, or a / value of 1*2, not 
significant, two tailed, at the 5 % level. Dr Hira- 
yama, however, reports a y value of 3 30, with a 
rwo-tailed probtbiliry level beyond 0 1V, The 
Quetnon then n whether he has conducted a more 
reined kaaJyiii, about which he is giving ut no 
clues, or he haa misokenly interpreted hi* yf value 
as a y value. 

A* as example of a panicuiarly ttnkjsf aaao> 
cation. Dr Hirayama concentrate* on the rexuiti 
for non-smoking wives of agricultural wort er* aged 
♦0-39. The cotrespondini data for thi* group are 
3. 5 999 versus 20’12 253 versus 16.7 150, which 
would yield a j} of 6-45, a / value of 2 54 Dr 
Hirayama reports a lurpnsinfly close y value of 
2-60, «nth an associated significance level of 0-94 %. 
As an extreme outcome of several possible analyse* 
available to him this ts oot really all that significant. 
But if the difference between 2 54 and 2 60 
reflect! only rounding errors in calculations rather 
than distinctly different analyses, this would make 
it more likely that'Dr Hirayama’t 3 30 value is a 
X* lather than a y, which, as such, does not have the 
extreme sansnoul significance which be has 
attached to it. 

Much more careful analysis of the diu 
would be needed before H can be dan reed that 
a passive effect of smoking has been dearly 
established. 

Nathan Mantel 

Department of Statistics, 
bkosiauttiri Center, 

George TajJunfton L'mvennry. 

Betheio*. .HlirvlarvC 20014. 
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To Dr Taktshi Hirayama 

In a recent press release the Tobacco 
Institute m tbe United States challenged the 
suttsucal validiry of your finding that non¬ 
smoking wives of;heavy smokers have a higher 
nsk of lung cancer. The central point raised by 
the Tobacco Insurute was that you erred 
fatally, in your, calculation of a cnucaJ test 
sumac and therefore that your claim of a hgh 
level:of statistical significance is wrong. The 
Tobacco Institute's assertions relied heavily on 
a speculation contained in a memorandum on 
your rrudy by Dr Nathan Mantel; The 
purpose of this Ifcner u to inform you of the 
details of Dr Mantel's analysis, and in par¬ 
ticular the origin of the alleged arithmetical 
error. Your resuirs, at least those published; do 
indeed display a high level of sansocat signifi¬ 
cance. If there is an error of inference in your 
study, it is far less superficial than the alleged 
arithmetical mistake publicised by the To¬ 
bacco Institute. 

The rssennal data art given in the attached table, 
which we derived from tables I and II of your 
paper in the BMJ (17 January, p 1*3)., The popu¬ 
lation of non-smoking wives at the beginning of the 
prospective study and the number of lung cancer 
deaths during 14 years of observation are broken 
down according to the age, occupation* and smoking 
habits of their husbands. Also provided are the 
corresponding 14-year lung cancer death rales for 
each ceil At the bottom of the table the data for ail 
age and occupational categories of husbands are 
combined. 

In his memorandum to the Tobacco Institute, 
Dr Mantel calculated a y* test statistic with one 
degree of freedom from the tambtnod data, and 
obtained the result which would yield a 

rw»-s>ded p » 0-07 In performing this test be used 
the scoring 0j 1, 2 for the three smoking categories. 
Thu value of y 1 looked suspiciously dose to the 
value of jrvj 296 reported on page 183 of your 
paper. On this bans, Dr .Mantel tfovttlattd that 


you may have failed to take a simple square root in 
your calculation. 

If, however, a jr/ini statistic with ooc degree of 
freedom is calculated from the disffrrgaitd data 
m the table, then the result ts y* - 8 09, which 
yields • highly significant rwo-tidrd p~ 0 004 In 
making this calculation w« used formulas (2' 
through (4) on page 694 of Dr Mantel's original 
papers which shows bow to combine y * naosne* 
from tfar four independent contingency tables Tbe 
reason for the increase us statistical sigrufionct is 
that the doat-response relation between the 
husband's smoking habit and the non-smoking 
wife's lung cancer rase, which is apparent from the 
combined data, becomes even more prominent 
when the data are broken down by age and 
occupational categories of the husband. That is 
exactJv what Dr Mantel's extension 7* wxs designed 
to test. 

We reach the same conclusion of * high level of 
soromcaJ significance when the disaggrrgsred data 
art fined to » number of plausible statistical models. 
For examplfc, if F u denotes the 14-year lung cancer 
death rate of a noo-smokmg woman whose 
husband belongs to agc-occupanoeiaJ cate g or y 
i“ li 2, 3, 4 and smoking ategory i- 1, 2, 3, then 
the cradioonai relative nsk model Pi, — a t * rj yields 
a good statistical: fir with an equally strong level of 
significance. (Tbe6-d egret-of-freedom y/goodhess- 
of-fit statistic rs 5-3, »*ith p»0 5-) For this model, 
the estimated relauve risk of King oncer for the 
intermediate category of Poking husbands is 1M2 
(95^ confidence interval 0 95 to 2 13) by maxi- 
mum-likelibood mrthoda. Tbe estimated relative 
nsk of lung cancer for the heavy-smoking husbands 
is 1 -87 (95*. confidence interval I; 21 to 2-91). 
These estimates art consistent with the relative 
nska reported in your paper. 

la fairness and respect to Dr Mantel; w* wish to 
put out that his spcculauoo of an amhmeticai error 
was only a minor point in his memorandum. The 
greater part of Dr Mantel'* mnosms was devoted 
to ambiguities in your method of presenting the 
resuirs. Thus it is not entirely dear to ui whether 
you based your^ moiucaJ calculations oe more 
finely, disaggregated age and occupational groups 
than those reported in the paper and reproduced by 
us here. It is unci tar whether you used the number 
of person-years at nsk or the number of persons at 
nsk m your calculations of statistical significance. 
It is alko not dear ro us whether you standardised 
on the ages of the wives themselves. Such calcula¬ 
tions, if not already performed, would certainly 
make the analysts more conclusive. But we see no 
obvious reason why these additional analyses 
should produce subtnntiaily different results. 

The Tobacco Instiruie’s claim that your 
frudy is invalidated by a trivial arithmetical 
error has become an international news story- 
We recognise that you, as author of the paper 


BIS 

under ch al l enge, are in tbe most appropriate 
position to respond publicly. Ai your colleagues 
m tbe aoeanhc commurury, we urge you 1 to 
uphold the vaiidiry of your paper. 

Jzttxty £ Hajutii 
William H DuMouchel 

Drpanmrai *f Economics. 

Mj»4*ChuMTU Lojurui* of 

T *eftnok>f-y, 

Gun bridge, Maw 03139, 

USA 

* MwwJ N, HaJpenn M. Jw-n*/ #/ the t< ia 

3uruiuW tifirnnm 194) M .611-27. 

Sr»,—Tbe far-re»ciun| impbcaoons of tbe 
paper on passive smoking (17 January, p 1B3> 
make it imperative to determine whether the 
data on which it is based are adequate for the 
purpose. 

In none of hn several reports on this population 
docs Him yams explim bow he selected his irudy 
population. There are 46 prefecrurrs in Japan. 
Within these prefectures there are 832 health 
stations. In tbe in prefectures from which tbe 69 
health s*»t 10ns were selected there are 173 health 
ftauons. How were the 69 selected ? In one report 
it was stated that they were the medically adequate 
ones, which would introduce certain biases. The 
six prefecTurrs induded in the trudy contain most 
of the heavy industries in Japan and also border the 
sea. Shipbuilding, for example, in which Japan 
leads in world production, is associated in the 
United States wnh asbestos exposure. Since ship¬ 
building is a mator industry in one of the prefect¬ 
ures in the study, were the health nations selected 
for the study for residents in the shipbuilding 
areas 5 Industrv in Japan supplies medical cart 10 
workers and their families as one of the per¬ 
quisites of employment. Wert the families covered 
by indiitmy omitted from the study ? If so, the 
healthiest segment of the population was omitted. 

The figure of 91-99*. of the population of the 
health stations is given to demonstrate the popula¬ 
tion basis of these data To what population is 
Hirayama referring > Is the census in Japan taken 
of health stations—that is, of indmduaJ* eligible for 
care m health stations > Is not attendance at the 
health sat ions the option of the individual ? In the 
Japanti* Almanac for 1972, the proportion of 
females visiting the health stations ranges from 
2 5*. is Mivaga to 14 5 5. in Osaka. How on this 
be populiuon based ? And if it is population based 
why wctc the rates figured by the person-year 
method rather than on the actual population ? 

Personal imemew surveys usually elicit more 
complete response than mailed questionnaire* or 
hospital record searches. In this study, on the 
pnrotaj question of occupation 44 357 (31 04 *.) 


Lung canerr damtfu in how-iwokiiyg Ji^ouii wnxj during J4 yowrt of adirraaitom \ data 9a»ad on lahlat / 
•nd U of Htrayama j pmyr* 


Hwtband's wwMjni habit: 

NwhumAb 

Ej-*tno*cf or ] -19 
ogutnn day 

h 20 cigarenn day 

data 



Hvsbsnd *fvd 40-59 rears and working in agncuilurc; 

repuiauon «*v«a at nak. 

5999 

12 753 

7150 

N* of dcaiAi from lung cancer 

3 

20 

14 

Lung cancer deaths prrlO 000 

54) 

1ST 

22 4 

Husband aged 40-59 re*n and aortung elsewhere: 

Population of emi at nak .. 

902 1 

17 923 

13 454 

No 0/dcaiha from lung cancer 

1 

20 

20 

Lung cancer deaUu per 10 OOC. 

160 

11 2 

144 

Huabond at*d *0 jtan or wore and working in 
ogneuirur*: 

Population of onu at ml . . 

4497 

7291 

2241 

No of death* from lung cancer 

14 

32 

* 

Lung cancer death* per 10 OOC 

31 f 

43 9 

35 7 

Hu*band aged *0 yrtn « non and working elsewhere: 

Populauon of »im at niA . . 

M6t 

4217 


No of deaths from lung cancer 

7: 

14 

12 

Lung cancer death* per 10 POO 

202 

22 a 

45 5 

C—J* wad data 

- 


Hiabtndt of all ago* and occupation*: 

Population of wiroi at nsa 


44 114 

25 441 

No of death* from lung cancer 

3= 

SO 

54 

Lung cancer dootiu per 10000 

14 4 

19 5 

22 0 
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